A refined calculation of the solution dimensions of the complex between gene 32 protein and single stranded DNA based on estimates of the bending persistence length.
The rotation diffusion coefficient of a complex of GP32, the single stranded DNA binding protein of the bacteriophage T4, with a single stranded DNA fragment with about 270 bases was determined to obtain further information on the flexibility of this particle. The rotation diffusion of these molecules is used as a sensitive measure of the flexibility of different DNA protein complexes. Using the theory of Hagerman and Zimm (Biopolymers 20, 1481 (1981)) and assuming a bending persistence length of about 35 nanometer it can be shown that the axial increment for GP32 complexes with single stranded DNA is close to 0.5 nm per base. The value for the bending persistence length is in agreement with values found for much larger DNA protein complexes using light scattering experiments. This value for the persistence length also implies that the complex is thin. The radius is estimated to be around 1.7 nm, which shows a moderate degree of hydration. With this set of parameters we can describe all the hydrodynamic experiments on GP32 complexes from 76 to more than 7000 bases obtained using electric birefringence, quasi-elastic light scattering and sedimentation experiments performed in our group over the last few years.